An electrophysiological analysis of chronic ethanol neurotoxicity in the dentate gyrus: distribution of entorhinal afferents.
This study investigated the persistent effects of chronic ethanol consumption on the distribution of entorhinal afferents to stratum moleculare of the dentate gyrus. Rats were maintained on ethanol, or sucrose-containing liquid diets, for a period of 20 weeks but were withdrawn from the special diet for at least 8 weeks prior to acute electrophysiologic recordings. One-dimensional laminar analyses were obtained by stepping a microelectrode in 25 microns increments across both the dorsal and ventral blades of the dentate gyrus and sampling the field potentials at each point. Current-source density (CSD) was calculated from the field potential data. Electrical stimulation of the angular bundle elicited a short-latency, negative field potential covering the outer 2/3 of the molecular layer. CSD analysis revealed a major current sink in stratum moleculare bounded by a major current source, localized to the hilus, granule cell layer, and proximal stratum moleculare, and a minor current source localized to the outer molecular layer. Chronic ethanol treatment resulted in (1) a significant shrinkage of the spatial extent of the current sink in stratum moleculare, (2) a significant reduction in the distance from the peak inward synaptic current to the granule cell layer and (3) no change in the distance from the proximal inversion point to the granule cell layer. Taken together, these results indicate a loss of entorhinal afferents in the outer molecular layer. Coupled with available anatomical evidence, these results suggest that chronic ethanol treatment produces a preferential loss of lateral entorhinal afferents to the dentate gyrus.